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ABSTRACT 


An oscillation damping gear including a gear member 
generally in the form of a chrysanthemum, having teeth and 
radial grooves defined between and by adjacent teeth, and an 
oscillation damping member having oscillation damping 
elements fitted in the radial grooves of the gear member. The 
oscillation damping member may include a plurality of 
separate damping elements or a central annular portion with 
a plurality of legs radially extending &om the center annular 
portion. The separate damping elements or the plurahty of 
legs are snugly fitted into the radial grooves of the gear 
member. The oscillation damping member may also include 
two adjacent gear members that are superimposed, so as to 
create a phase difference between the teeth, and coupled 
through a damping plate. The damping plate is elastically 
deformable such that the adjacent gears may rotate relative 
to each other. 

10 Claims, 11 Drawing Sheets 
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Fig. 3 
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Fig. 4 
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Fig. 9 
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OSCILLATION DAMPING GEAR 


SACKGROUTVD OF TtiE INVENTION 

1. Field of the. Invention 

The present invention relates to an oscillation damping 
gear. 

2. Description of the Related Art 

In a conventional gear arrangement, there is a backlash 
between a pair of gears which are in mesh with each other. 
The gears oscillate during rotation due to this backlash, 
generating noise. 

In general, a gear train is incorporated in a camera to 
transmit the rotation of a driving motor to a spool or a 
rewinding fork. There is a predetermined backlash set 
between the gears of the gear train. Consequently, in a 
conventional camera having a gear train incorporated 
therein, a considerable sound i.e., noise is produced by the 
gear train during the operation of the gear train, i.e., during 
the winding and rewinding operations of the film. The sound 
is not acceptable, particularly when the photographing is 
carried out in a silent place. To solve this, it is possible to use 
an endless bell in place of the gear train. However, the 
endless belt increases the thickness of a rotation transmis- 
sion mechanism associated with the gear train, and is 
therefore contrary to a realization of a compact camera. 

SUMMARY OF THE INVENTION 

The primary object of the present invention is to provide 
an oscillation damping gear in which there is no or little 
noise produced during the rotation of the gear in mesh with 
another gear. 

Another object of the present invention is to provide a 
gear train for a camera in which there is no or little noise 
produced during the film vending and rewinding operations. 

To achieve the object mentioned above, according to the 
present invention, there is provided an oscillation damping 
gear including a gear meinber, generally in the form of a 
chrysanthemum, having teeth and radial grooves defined 
between and by the adjacent teeth, and an oscillation damp- 
ing member having oscillation damping elements that are 
fitted in the respective radial grooves of the gear member. 

The oscillation damping member may include a plurality 
of separate and independent identical damping elements that 
are snugly fitted in the radial grooves of the gear member. 

Alternatively, the oscillation damping member may 
include a central annular portion, and a plurality of radial 
legs extending from the central annular portion in the radial 
directions thereof, the radial legs being fitted in the corre- 
sponding radial grooves of the gear member. 

According to another aspect of the present invention, 
there is provided a gear train inclucUng at least one pair of 
first and second oscillation damping gears meshing with 
each other, each including a gear member generally in the 
form of a chrysanthemum having teeth and radial grooves 
defined between and by the adjacent teeth, and an oscillation 
damping member having oscillation damping elements that 
are fitted in the respective radial grooves of the gear mem- 
ber. 

With this arrangement, there is no or littie noise when the 
gear is in mesh with a mating gear owing to the elastic 
deformation of the damping elements fitted in the radial 
grooves of the gear member. The absence of an endless belt 
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contributes to a reduction of the thickness of the power 
transmission mechanism. Moreover, when the damping gear 
is applied to a film winding and rewinding mechanism for a 
camera, the noise produced during the film winding and 
5 rewinding operations can be reduced. 

Preferably, the oscillation damping gears satisfy the fol- 
lowing relationship: 

LSrH-72. 

10 wherein "rl" designates Uie pitch radius of the first 
damping gear, "r2" the pitdi radius of the second 
damping gear, **L" the distance between the axes of the 
first and second damping gears. 
More preferably, the oscillation damping gean satisfy the 

15 following relationship: 

According to another aspect of the present invention, 

20 there is provided an oscillation gear including at least one 
pair of identical first and second planar gears and one 
damping plate provided and secured between the planar 
gears, the damping plate being elastically deformable, and 
the planar gears being superimposed through the damping 

25 plate so that there is a predetermined amount of phase 
difference between the teeth of the first and second planar 
gears in the circumferential direction thereof. 

According to still another aspect of the presem invention, 
a gear train for a camera is provided having a driving motor, 

3Q a spool and a film rewinding fork, rotation of the driving 
motor transmitted to at least one of the spool and the film 
rewinding fork through the gear train. At least one gear of 
the gear train includes at least one pair of identical first and 
second planar gears and one damping plate provided and 

35 secured between the planar gears, the damping plate being 
elastically deformable, and the planar gears being superim- 
posed tiu^ugh the damping plate so that there is a prede- 
termined amount of phase difference between the teeth of the 
first and second planar gears in the circumferential direction 

4Q thereof. 

An oscillation damping gear may include more than two 
gear members and more than one damping plate provided 
between the adjacent gear members. Gear members are 
superimposed through Ule damping plates, so that there is a 
45 phase difference between the teeth of adjacent gear mem- 
bers. 

With this arrangement, there is no or littie noise when the 
gear is in mesh witii a mating gear, owing to the elastic 
deformation of the damping members between the adjacent 

gQ gear members. The absence of an endless belt contributes to 
a reduction of the thickness of the power transmission 
mechanisHL Moreover, when the damping gear is applied to 
a film whading and rewinding mechanism for a camera, the 
noise produced during the film winding and rewinding 

55 operations can be reduced. 

The presem disclosure relates to subject matter contained 
in Japanese patent application Nos. 6-5335 and 6-5336 (both 
filed on Jan. 21, 1994) which are expressly incorporated 
herein by reference in their entirety. 

60 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention will be described below in detail with 
reference to the accompanying drawings, in which: 
65 FIG. 1 is a perspective view of an oscillation damping 
gear according to a first embodiment of the present inven- 
tion; 
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FIG. 2 is an exploded perspective view of an osdllaiion 
damping gear shown in FIG. 1; 

FIG. 3 is a perapectivc view of a modified embodiment of 
an oscillation damping gear shown in FIG. 1; 

FIG. 4 is an exploded perspective view of an oscillation ^ 
damping gear shown in HG. 3; 

FIG. 5 is a perspective view of a pair of oscillation 
damping gean shown in FIGS. 1 and 2, which are in mesh 
with each other; 

FIG. 6 is a perspective view of an oscillation damping 
gear according to another embodiment of the present inven- 
tion; 

FIG. 7 is an exploded perspective view of an oscillation 
damping gear shown in FIG. 6; 15 

FIG. 8 is an enlarged view of an oscillation damping gear 
shown in FIG. 6; 

FIG. 9 is an exploded perspective view of a pair of 
oscillation damping gears shown in FIG. 6, which are in 
mesh with each other; 

FIG. 10 is a perspective view of a modified embodiment 
of an oscillation damping gear shown in FIG. 6; and, 

FIG. 11 is a perspective view of a gear train incorporated 
in a film winding and rewinding mechanism. 25 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

With reference to FIG. 11, which shows a film winding 
and rewinding mechanism of a camera to which the present 30 
invention is applied, a film winding spool 11, in the form of 
a hollow cylinder, and a rotating member 13, provided, on 
the central portion of an upper surface thereof, with a film 
rewinding fork 12, are provided in a spool compartment (not 
shown) and a patrone (cassette) compartment (not shown), 35 
respectively. 

A DC motor 15 is provided in the film winding spool 11 
and secured to a camera body. The DC motor 15 has at one 
end thereof a driving shaft to which a pinion 16 is secured. 
The pinion 16 is engaged with an adjacent gear 17 which is ^ 
in turn mesh with a gear 18. 

The gear 18 engages with a clutch gear 20 which is 
pivoted to a shaft 19a at one end of a clutch lever 19 and 
pivoted at the other end to a shaft ISa of the gear 18. The 
clutch lever 19 comes into fiictional contact with the gear 
18, so that the clutch lever 19 swings in the same direction 
as the rotation of the gear 18. Consequently, the clutch lever 
19 swings in accordance with the direction of the rotation of 
the gear 18 to move the clutch gear 20 between a first 
position, indicated by a solid line, and a second position, 
indicated by a phantom line in FIG. U. The clutch gear 20 
engages with a gear 21 at the first position (solid line), which 
is in mesh with an adjacent gear 22 which is in turn mesh 
with a gear 11a formed at the lower end of the spool 11. 

The clutch gear 20 engages, at the second position (phan- 
tom line), with a gear 31 of a gear train 30 constituted by 
gears 31 through 34. The tennina] gear 34 of the gear train 
30 is in mesh with a gear portion I3a fonned on the outer 
peripheral surface of the rotating member 13. ^ 

In FIGS. 1 through 5 which show a first aspect of an 
oscillation damping gear Gl according to the present inven- 
tion, the damping gear Gl is applied to any of the gears 17, 
18, 20, 21, 22, or 31 through 34, of the film winding and 
rewinding mechanism 10 mentioned above. ^5 

FIGS. 1 and 2 show a first embodiment of the damping 
gear Gl according to a first aspect of the invention. The 
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camping gear Gl is comprised of a gear portion (gear teeth) 
40 which is substantially in the form of a chrysanthemum 
and an oscillation damping member 45. The gear portion 40 
is made of a rcsihent or flexible material, such as steel, 
copper, aluminium, or synthetic resin. The gear portion 40 is 
provided with a bearing portion 42 having at the center 
thereof an axial through hole 41, and a plurality of radial legs 
43 extending in the radial directions firom the bearing 
portion 42. There are radial grooves 44 defined between the 
adjacent radial legs 43. The front ends of the radial legs 43 
constitute the teeth 43fl of the damping gear Gl. With this 
airangement, the radial legs 43 are elastically defonnable in 
the circumferential direction of the damping gear Gl, about 
the root or base portions of the radial legs connected to the 
bearing portion 42. 

Oscillation damping member 45 includes a plurality of 
separate damping plates 45a (petals) and has the same 
thickness (height) as that of the gear portion 40. The 
damping plates 45a are fitted in the respective grooves 44 
defined between the adjacent legs 43 of the gear portion 40 
to be made integral therewith. The inner ends of the damping 
plates 45a substantially reach the bottoms of the radial 
grooves 44. The damping member 45 is made of a material 
which exhibits a good damping property, such as silicone 
gel, butyl rubber (IIR), urelhane rubber of highly damping 
capability, natural rubber, etc. Among these materials, sili- 
cone gel is most preferable, since it is thermally stable. 

The gears 17, 18, 20, 21, 22 and 31 through 34 are each 
engaged by a mating gear, as shown in FIG. 5. In FIG. 5, the 
first damping gear GIA, e.g., gear 31. is in mesh with the 
second damping gear GIB, e.g., gear 20, by way of example. 
The distance L between the axes of the first and second 
damping gears GIA and GIB, 31 and 20, is set such that 
there is no backlash therebetween. The distance L meets the 
requirement defined by the following formula: 

wherein "rl" designates the pitch radius of the gear 31 
(GIA); and, "r2" the pitch radius of the gear 20 (GIB). 

In view of an absence of backlash, the distance L is 
preferably smaller than (rl+r2), i.e., L<rl+r2. 

The film winding and rewinding mechanism 10 of a 
camera, as constructed above according to the present inven- 
tion operates as follows. 

Upon winding, the DC motor 15 rotates the piiuon 16 in 
the clockwise direction **A" in FIG. 11, so that the clutch 
lever 19 is rotated in the clockwise direction through the 
gears 17 and 18. Consequentiy, die clutch gear 20 is in mesh 
with the gear 21 in the first position indicated by a solid Ime 
in FIG. U. Hence, the rotation of the DC motor 15 is 
transmitted to the winding spool 11 through the pinion 16, 
the gears 17 and 18, the clutch gear 20, the gears 21 and 22, 
and Uie gear portion 11a. Consequentiy, the winding spool 
11 is rotated in the clockwise direction to wind the film. 

Upon rewinding, the DC motor 15 rotates the pinion 16 in 
the count^lockwise direction in FIG. 11, so that the clutch 
lever 19 is rotated in the counterclockwise direction through 
the pmion 16, and the gears 17 and 18. Consequentiy, the 
clutch gear 20 is moved to the second position indicated by 
a phantom line in FIG. 11, in which the clutch gear 20 is in 
mesh with die gear 31. Thus, the rotation of die DC motor 
15 is transmitted to tiie rotating member 13 tiirough the 
pinion 16, tiie gears 17 and 18, tiie clutch gear 20, and the 
gear train 30. As a result, the winding spool 11 is rotated in 
the counterclockwise direction to rewind the film. 

During the winding and rewinding operations as men- 
tioned above, there is no backlash between the mating gears 
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17. 18, 20, 21. 22 and 31 through 34. Nevertheless, a smooth 
rotadon of each gear is ensured owing to an elastic defor-. 
mation of the radial legs 43 of each gear portion 40 in the 
circumferential direction of the associated gear The radial 
legs 43'aFe autoniadcaily feuiriied to the initial position due 5 . 
to the elastic restoring force thereof when the gears are 
disengaged from the mating gears. During the restoration of 
the legs 43 to the initial position, the legs 43 oscillate. 
However, the oscillation is absorbed by the adjacent damp- 
ing plates 45a of the damping member 45. Therefore, there 
is substantially no noise due to the gears during the film 
winding and rewinding operations. 

RG. 3 shows an alternative damping gear Gl' which can 
be used in place of the damping gear Gl shown in FIG. 1, 
for the gears 17. 18, 20, 21, 22. 31 through 34. In FIG. 3, the 
damping member 56 (which corresponds to member 45 of 
FIG. 2) is formed as an integral assembly in the form of a 
chrysanthemum. Namely, the damping gearGl' comprises a 
gear member 50 in the form of a chrysanthemum and a 
damping member 56 also in the form of a chrysanthemum. 
As can be seen in FIG. 4 which shows an exploded per- 20 
spective view of the damping gear Gl', the gear portion 50 
comprises a bearing portion 52 having a central through hole 
51, and a plurality of radial legs 53 extending from the 
bearing portion 52. The adjacent radial legs 53 define radial 
grooves 54 therebetween. The front ends (outer ends) of the 25 
radial legs 53 constitute gear teeth 53a of the damping gear 
Gl'. The gear member 50 is provided with an aimular groove 
55 which suxtounds the bearing portion 52. 

The damping member 56 comprises a central annular 
portion 57 and a plurality of damping legs, or plates, 58 30 
extending from the central aimular portion 57 in the radial 
direction. The damping legs 58 correspond to the separate 
damping plates 45a of the damping member 45 in FIG. 2. 
The annular portion 57 is shaped such that it can be snugly 
fitted in the annular groove 55 of the gear member 50. When 35 
the annular portion 57 is fitted in the annular groove 55 of 
the gear member 50, the radial legs 58 of the damping 
member 56 are fitted in the respective radial grooves 54 of 
the gear member 50. Damping gear Gl' as constructed above 
has the same technical effect and fiinaion as that of damping 4Q 
gear Gl. Damping gear Gl* can also be more easily manu- 
factured than damping gear Gl. 

FIGS. 6 through 10 show a damping gear according to a 
second aspect of the present invention. The damping gear 
G2 includes a pair of identical planar gears 60 and 61 that 45 
are coaxially superimposed along an axis X through a 
damping member, or plate, 70 provided therebetween. The 
damping plate 70 has a predetermined uniform thickness and 
adheres to the first and second planar gears 60 and 61 with 
an adhesive. The damping plate 70 lies between the planar 50 
gears 60 and 61 and spreads from the inner peripheral 
surface of the central through hole, or bearing hole, 62 of the 
first gear 61 to the root circle, or surface, 63 of the gear 60. 
As can be seen in HQS, 6 and 8, the first and second gears 
60 and 61 are assembled such that there is a phase difference 55 
P in the circumferential direction between the teeth 65 and 
66 of the first and second gears 60 and 61. 

The damping member 70 is made of a material which 
exhibits a good damping property, such as silicone gel, butyl 
rubber (UR), urethane rubber of high damping capability, 60 
natural rubber, etc. Among these materials, silicone gel is 
most preferable, in view of the thermal stability thereof. In 
the embodiment illustrated in HGS. 6, 7 and 8, the damping 
gear G2 is not applied to gears 18, 21, 31 and 33 which are 
formed as standard gears. 65 

The damping gear G2. e.g,, gear 17, is in mesh with a gear 
H, e.g., pinion 16, as shown in HG. 9 by way of example. 


Since the teeth 65 and 66 of the planar gears 60 and 61 have 
a phase difference P therebetween in a firee state (HG. 6). as 
mentioned above, the damping plate 70 is twisted or rotated 
about.the X. axis when -the damping gear-Gl is eugaged by 
the mating gear H. Consequently, the tee± of the gear H are 
firmly held between and by the adjacent gear teeth 65 and 66 
of the fint and second plmiar gears 60 and 61, owing to the 
elastic restoring force of the twisted damping member 70. 
Thus, there is no backlash between the gears G2 and the gear 
H. 

In the embodiment illustrated in FIGS. 6 through 9, the 
damping gear G2 is formed by the three layers of the two 
planar gears 60 and 61 and the damping plate 70 therebe- 
tween, as discussed above. The three-layered damping gear 
G2 can be replaced by a multi-layered damping gear G2' 
having more than three layers, as shown in FIG. 10. In the 
modified embodiment shown in FIG. 10, the damping gear 
G2' comprises three identical planar gears 73, 74 and 75, and 
two damping members, or plates, 70 provided and secured 
between the adjacent planar gears. Th& teeth of planar gears 
73 and 75 are in phase in the circumferential direction. 
However, there is a predetermined phase difference, in the 
circumferential direction between the teeth of planar gear 74 
and the teeth of planar gear 73 or 75. 

Although the damping gear Gl, CV, G2 or G2' is applied 
to gears 17, 18, 20, 21, 22, and 31 through 34, in the 
illusurated embodiments, it is possible to form only one or 
some of the gears 17, 18, 20, 21. 22, and 31 through 34 as 
damping gears. 

The application of the damping gear according to the 
present invention is not limited to a film winding and 
rewinding mechanism of a camera, and the present invention 
can be generally applied to any gear mechanisms. 

What is claimed is: 

1. An oscillation damping gear comprising: 

a gear member, generally in the form of a chrysanthe- 
mum, having teeth and radial grooves defined between 
and by adjacent teeth; and 

an oscillation damping member comprising a cenual 
annular portion, and a plurality of legs extending radi- 
ally from said central annular portion, said plurality of 
legs being fitted in said radial grooves of said gear 
member. 

2. The oscillation damping gear according to claim 1, said 
oscillation damping member is made of silicone gel, butyl 
rubber (IIR), urethane rubber having a high damping prop- 
erty, or natural rubber. 

3. A gear tram comprising at least one pair of first and 
second oscillation damping gears meshmg with each other, 
each pair of said first and second oscillation damping gears 
comprising: 

a gear member, generally in the form of a chrysanthe- 
mum, having teeth and radial grooves defined between 
and by adjacent teeth; and 

an oscillation damping member comprising a central 
aimular portion, and a plurality of legs extending radi- 
ally from said central annular portion, said plur^ty of 
legs being fitted in said radial grooves of said gear 
member. 

4. The gear train according to claim 3 each said pair of 
first and second oscillation damping gears satisfying the 
relationship: 

wherein "il" designates a pitch radius of said first oscil- 
lation damping gear, *'r2" designates a pitch radius of 
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said second oscillaiion damping gear, and "L" desig- 
nates a distance between an axis of said first osdlJation 
damping gear and an axis of said second oscillation 

damping-geaf. 

5. The gear train according to claim 3. each said pair of 5 
first and second oscillation damping gears satisfy the rela- 
tionship: 

Z<rl+r2, 

10 

wherein '*rl" designates a pitch radius of said first oscil- 
lation damping gear, "r2" designates a pitch radius of 
said second oscillation damping gear, and desig- 
nates a distance between an axis of said first oscillation 
doping gear and an axis of said second oscillation is 
damping gear. 

6. A gear train for a camera having a driving motor, a 
spool and a film rewinding fork, in which a rotation of the 
driving motor is transmitted to at least one of the spool and 
the film rewinding fork through the gear train, comprising: 20 

at least one gear of said gear train being an oscillation 
damping gear, 

said damping gear comprising a gear member having 
teeth and radial grooves defined between and by adja- 
cent teeth; and ^ 

an oscillation damping member comprising a central 
annular portion, and a plurality of legs extending radi- 
ally from said central annular portion, said plurality of 
legs being fitted in said radial grooves of said gear 
member. 

7. The gear train according to claim 6, comprising at least 
one pair of first and second oscillation damping gears 
meshing with each other, each said pair of first and second 
oscillation damping gears comprising a gear member, gen- 
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eraliy in the form of a chrysanthemum, having teeth and 
radial grooves defined between and by adjacent teeth, each 
of said pliir^ity of legs of said oscillation damping elements 
being fitted in said radial grooves of each said gear member. 

8. The gear train according to claim 7, each said pair of 
first and second oscillation damping gean satisfy the rela- 
tionship: 

UrUrl. 

wherein '*rr' designates a pitch radius of said first oscil- 
lation damping gear, **r2" designates a pitch radius of 
said second oscillation damping gear, **L" designates a 
distance between an axis of said first oscillation damp- 
ing gear and an axis of said second oscillation damping 
gear. 

9. The gear train according to claim 7, each said pair of 
first and second oscillation damping gears satisfy the rela- 
tionship: 

wherein "rl" designates a pitch radius of said first oscil- 
lation damping gear, "r2" designates a pitch radius of 
said second oscillation damping gear, "L" designates a 
distance between an axis of said first oscillation damp- 
ing gear and an axis of said second oscillation damping 
gear. 

10. The gear train according to claim 6 said oscillation 
damping member is made of silicone gel, butyl rubber (UR), 
urethane rubber having a high damping property, or natural 
rubber. 

* 4c * * « 
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